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Tumor Vaccine Strategies |

 Autologous or allogeneic tumor cells
— Modified (chemical, gene, etc) or unmodified
e Tumor-associated antigens (TAA) +
adjuvant
— Recombinant, from lysate, other
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Tumor Vaccine Strategies |

Gene-based TAA + adjuvant

Recombinant virus (oncolytic, non-
oncolytic)

Adoptive cellular therapies (T, NK, other)
Cytokine therapies
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Special Challenges for Tumor
Vaccine Preclinical Development

e Faw reevant anima models
— Utility of homologous models

e Species specificity
— Immunogen and “Vehicles’
— Immune response
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Goals of the Preclinical Safety
Program |

* Torecommend an initial safe starting dose
and dose regimen in human subjects

— Safety Is afunction of each component of the
vaccine and the interaction of the components
— Preclinical studies should help to define:




Goals of the Preclinical Safety
Program ||

e To identify potential target organs for
toxicity related to the product

— In vitro tissue binding and/or target antigen
distribution studies may guide gross- and
histopathology studies, which may guide
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Goals of the Preclinical Safety
Program 111

e To identify appropriate serologic and
Immunologic parameters for monitoring the

safety and efficacy of the product in human
subj ects

ne quality, quantity, and relative contributions
cellu id humoral immunity




Goals of the Preclinical Safety
Program |V

e Toidentify potential “at risk” populations
for administration of the product

— Such identification should be guided by the
existing target organ toxicity data

— Product adm| nistration in the context of animal
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Goals of the Preclinical Safety
Program V

* To help determine an acceptabl e risk/benefit
ratio for human subjects

— Risk/benefit will vary according to the
Indication and the intended target population

— Evolvi ng precllnlcal and cllnlcal experlence
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Goals of the Preclinical Safety
Program V|

* To help elucidate the mechanism of action
of the product

— An optimal dose regimen should consider the
Immunogenicity of the vaccine, the specific
Immune response desired, and the immune

status of the study sub




Types of Preclinical Studies|

L ocal tolerance
Pharmacodynamics

Safety pharmacol ogy

Single and repeat dose toxicology




Types of Preclinical Studies ||

ADME
— absorption, distribution, metabolism, and excretion

Pharmacokinetics
Carcinogenicity
Genotoxicity
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Relevant |CH Guidance
Documents

« M3 Nonclinical Safety Studiesfor the
Conduct of Human Clinica Trialsfor
Pharmaceuticals

« S6 Preclinical Safety Evaluation of
Biotechnology-Derived Pharmaceuticals
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M3 for Tumor Vaccines |

e Toxicology should be performed in 2
relevant mammalian species (one non-
rodent) with dose intensity > that
anticipated in the clinical trials

 Where approprlate ADME, Iocal tol erance,
uct class-specifi _
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M3 for Tumor Vaccines |

* Reproductive and developmental toxicology
snhould be conducted as appropriate for the
population that Is to be exposed

e Special considerations for pediatric
administration include availability of

reproductive and developmental toxicology data
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M3 for Tumor Vaccines ||

o Stepwise development Is acceptable
(“rolling toxicology” program)

e The safety evaluation may be considered on
a product-specific basis if existing
paradigms are inappropriate or irrelevant




S6 for Tumor Vaccines |

* Preclinical safety testing should consider:
— Selection of relevant animal species
— Age
— Physiologic state (normal v disease model)
— Delivery (dose, route, and regimen)




S6 for Tumor Vaccines ||

* Route and frequency of administration
snhould parallel as closely as possible that
proposed for the clinical tria

* Exposure to the product should define
NOEL, NOAEL, PEL, OBD, and MTD
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S6 for Tumor Vaccines ||

e Study designs should include a delayed re-
challenge cohort and recovery cohort for
assessment of late toxicities and potential

reversibility
. A flexible, science-based approach designed
dress issues specific/unique to each
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Major Safety Concerns for
Tumor Vaccines

* Injection Site reactions
e Systemic toxicity/pyrogenicity

Hypersensitivity to vaccine components

Cytokine release syndrome
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Major Limitations of Preclinical
Studies

Species specificity

Difficulty in modeling long-term toxicities

Difficulty in adequately assessing potential
reversibility of toxicity

Difficulty modeling study population




Conclusions

e The preclinical program needs to address.
— Safety and biologic activity of the product
— Mechanism of action of the product
 Unique properties of individual products

must be considered on a product-specific
0asIS




